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(54) PROCESS FOR PREPARING 4-ACYLAMINO-PIPERIDINE 

DERIVATIVES 

ttJUL- J( i HN K W ¥?? 1 & LIMITED, a British Company of 

Hiimercombe Lane South, Taplow, Maidenhead, Berkshire SL6 0PH, do hereby 
declare tite invention for which we pray that a patent may be granted to us and the 
method by which it ts to be performed, to be particularly described in and bv the 
following statement:— y 

The invention relates to a novel process for preparing piperidine derivatives. 

In our U.K. Specification 1,345,872 we have described pharmaceutical composi- 
tions containing inter alia compounds of formula ^ 
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(54) PROCESS FOR PREPARING 4-ACYLAMINO-PIPERIDINE 

DERIVATIVES 

HmJUL- 7* WY .ETH & BROTHER LIMITED, a -British Company of 

dS^J^Jf^J^' Maidenhead, Berkshire SL6 Om.^TSeby 
£ S tot *V ^ r, y ^ to us aiTS 

EgMt!L Performed, to be particularly described in and by the 

^oiTt^SrSSL?^ T7?< ES™" 5? P^ 1 ^ I*'!**** ^vutiv^. 

. U K - specification 1345,872 we have described pharmaceutical awniwri 

trons containing inter alia compounds of formula P«vinnaceuncai composi- 
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NHCOR^ 
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ltt«T^SE£%£lSL STES 6v ! to — carbon atoms or 

be sutetitutedoTS^Sed^ ^Iff nd,ca, > <* radicals may 

hydrogen, halo^oTwfliyf andT^JZ' ^ ^ * 

aryl radical (including heteroaryl radSlS ^J? b ? ltut ? d OT »°»ubstituted 

alkyi contanring 5 to >7 iStSSt^mSS'i 2 aJkyI ' *«yl-to"w alkyl, cydo- 

acid addition wd quaLrSfy ^SiSTJC* ^ ?i ^ 

therein means me ^l^SSftSTi^" extent* 6 ^ ' W " « — 

of ^^t^^^^t^t described induding reducnon 

reduction to a compound of formula I COmpound of formuJa "° and then further 



n ®-T3^ NH COR 3 
[W]-A-N 5 



Ifa 



lib 1 



Jif^liTxirantuT^ W ' *• - A * e -« «*» - ^ven 

t<^l(h^^^^i 5 ^ IF^T « general 

compound o/ general fonmda lT(b) On tte oSr^^S ^^dropyridine 
» die present of a Raney mckel ir ^ c Motion, e.g. 




or lib with lithium aluminium hytedl eToT^Z^ S ""W*** . of ^ula Ha 
Produce compound I but also ^^Z^^^^T^^ 
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the GOR 9 radical tx> give a radical — CH 2 R\ 

We have now surprisingly found that under certain conditions it is possible 
to reduce a compound of formula 11(a) right through to a compound of formula I 
using an alkali-metal borohydride e.g. sodium borohydride. This process has advantages 
5 in commercial production since it avoids the necessity for catalytic hydrogenation on a 5 
plant scale. The new method also does not cause reduction of the carbonyl group 
on an amide fink or removal of groups sisceptible Co hydrogenolysis such as benzyl- 
oxycafbonyL 

Accordingly, the present invention provides a process for preparing compounds of 
10 general formula I as defined above, and acid addition and quaternary arrtmonium salts 10 
thereof, which process comprises treating a compound of formula 11(a) or TC(b) 
wherein [W], A, R 1 and R 3 are as defined in connection with formula I and X$ 
is an anion, with an alkali-metal borohydride in a secondary alkanol of 3 to 6 carbon 
atoms to cause reduction of the pyridinium ring of compound 11(a) or the oetrahydro- 
15 pyridine ring of compound 11(b) to give a compound of formula I and if desired 15 
converting the product to an acid addition or quaternary ammonium salt. 

The solvent is a secondary alkanol of 3 to 6 carbon atoms especially secondary 
alcohols of 3 to 5 carbon atoms e.g. isopropanol, sec-bvtanol and pentan-2-ol. Iso- 
propanol is preferred. 

20 The reduction may be carried out at a temperature in the range from 60° to 20 

165° C, preferably 80 to 120° C. Conveniently die reduction is effected in the 
chosen solvent at reflux temperature. 

Preferably the alkali-metal borohydride is employed in a molar ratio of from 
1 mol per double bond in each mol of starring material. Thus for a starting compound 

25 of formula 11(a) at least 3 mols of borohydride are preferred per mol of starting 25 
material, for a starting material with formula H(b), at least one mol of borohydride 
per mol of starting material is preferred. If desired an excess of borohydride can be 
used. 

However, it has been found for a starting material of formula H(a) quite good 
30 yields (e.g. of the order of 75°/ 0 ) can be obtained with 2 mols borohydride per mol 30 
of compound Ha. Reasonable yields are obtainable wWh even lesser amounts. Hence the 
desirable amounts are at least 0.25 mol borohydride per double bond for compound 
Ha or lib, plus in the case of compound Ha an additional 1 mol for the quaternary 
salt which acts in a similar manner to a Lewis acid. 
35 'Examples of groups W, A, R 1 , R s and X© are the same as those given in 35 

Patent Specification No. 1,345,872. 

Examples of W are unsubstituted phenyl or phenyl substituted by one or more 
groups, which may be the same or different selected from halogen '(for example 
fluorine, chlorine or bromine), lower alkyl (for example methyl, ethyl, propyl, or 
40 butyl), lower alkozy (for example methoxy, ethoxy, propoxy or butoxy), nitro, amino 40 
(including alkyl or dialkyl substituted amino groups) in particular dialkylamino 
(for example dimethylamino or diethylamino), acylamino in particular alkanoylamino 
[for example acetylamino (acetamido)], hydroxy!, carboxyl, lower alkoxycarbonyl, 
alkyienedkay (for example methylenedioxy), trihaloaikyi (for example trifluoromethyl), 
45 mercapto, methylthio, methylsulphonyl, phenyl and phenyl substituted by one or more 45 
of these substituents mentioned immediately above in connection with the substituted 
phenyl group W. Further examples of W are cycloalkyl (for example cyclohexyl), 
lj2^,4-tetrahydronaphth-6-yl, naphthyl and indenyl radicals which may be unsub- 
stituted or substituted as described above for the substituted phenyl group W, and 
50 heterocyclic radicals such as thienyi (for example 2-thienyl), benzo [bjthienyl (for 50 
example 3-benzo[b]thienyl), furyl, pyrrolyl (for example 3-pyrrolyl), imidazolyl 
(for example 4-imidazolyl), pyrazolyl (for example 4-pyrazolyl), pyridyl (for example 
2- and 4-pyridyl), pyrimidinyl (for example 4-pyrimidinyI), quinolyl <for example 
2-quinolyi), thiazolyl (for example 2-, 4- and 5-thiazoIyl), isothiazolyl, oxazolyl, iso- 
oxazolyl, benzimidazolyl (for example 2-benzimidazolyl), benzo-1, 4-dioxanyI (for 55 
example benzo-1, 4-dioxan-2-yi) and benzindolyi in particular benzfg] indolyl (for 
example 3-benz[g] indolyl), which heterocyclic radicals may be unsubstituted or sub- 
stituted as described above for the substituted phenyl group W. Examples of A are 
1 ?? h y ,cne * eth . yIene> Propylene, butylene. Examples of R> are hydrogen, fluorine, 
60 chlorine, bromine, methyl, ethyl, propyl and butyl. Examples of R 3 are the same as 60 
those already described for the aryl and heteroaryl radicals W and also methoxy ethoxy, 
propoxy, butoxy, benzyl, phenethyl, diphenylmethyl, cydopentyl, cyclohexyl, cyckv- 
heptyi, methyl, ethyl, propyl and butyl. Examples of acid addition salts are those 
formed from inorganic and organic acids in particular pharmaceutical^ acceptable acid 
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phosphate, sulphonate (such as the memane-sulphonate and p-tolueae-sulphonate), 
acetate, maleate, fumarate, tartrate and formate. ' 

X is preferably a halide ion such as a chloride or bromide. R 1 or W when 
cycloaikyl is preferably cyclohexyi. 

The products of this invention are of value as pharmaceuticals as described in 
our U.K. Patent Specification 1,345,872, for instance as hypotensive or anti-hyperten- 
sive agents or antihistamine agents. 

The process of the invention also provides a convenient way of preparing com- 
pounds of formula III 
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especiafly when W is aryl or heteroaryl. For instance a simple compound of formula 
i^J^ be prepared by the process of «he invention I 4-benSmfdo-lSyI- 
pipendme. Such a compound would be difficult to prepare by catalytic hydrogenaticn 

a^ C °^ I T d i n Lf mp0Und of formu,a IIa ° f HbTview of dJ25?!fSK 
genolysis of the 1-benzyl group to give 4-benzanrido piperidine. 8 y 

i^^^r&tst 1 ™^ H(a) " " (b) may te * d ^ 

The invention is illustrated by the following examples. Temperatures are in °C. 

a < i a EXAMPLE 1. 

and drLLw^nlf ? ^JS* an . anchor stirrer » thermometer, reflux condenser 
and dropping funnel is charged with isopropanol (2 il l-benzvl-4 f*.n«mM« 

^l^iffr^- for 3 ho, !»** n ^'•ation. Tte resulting thick suspension 

* "ok? to 30 'na waterbath and water (2 i) is added, cautiously at fiiShTview 
iLiL^SF*- 2* COmEnts are ***** overnight and the 7 prodSTs to 

Sloven TSoS* ?»T "5 I 4 X 250 S > and ««i toTv^uuS 

5%)fll.; J^f?86» Pf0dUCt 1 W4-benzamido P i,H*idu* (yield 158 g, 

EXAMPLE 2. 

i r-> /a * AT ( i£ ^ D, ™ e ^yP hm ^)e*vII-4-acetamidop^idine. 

EXAMPLE 3. 
, f,™ . . .^^PhenethyM-benzamidopiperidine. 

EXAMPLE 4. 

a uJ"I 4 :^ nuo r^ CT yO-buryl-4-ben2amidopyridinium bromide is oiwM«d f™, 
4-ben^id^yridine and 4-(p-fluorophenyl) butyj brontidf Ttei^u^S^^ 
reduced with sodium borohydride (TToIs? loi&^^cSL^^^ " 

EXAMPLE 5. 
4-Benzamido-l-[2-(2.naphthyl)ethyl] piperidine. 
4-Benzanud^l-[2-(2-naphmyl)ethyl)pyridinium cMoride is prepared from 4- 
beiuanudopyndine and 2-(2-naphthyl) ethyl chloride. The product (1 moi) is reduced 
with sodium borohydnde (3 mols) according to the procedure of Example 1 to give the 
iitie compound. 

EXAMPLE 6. 
i m. . . l J Pl»^diyl^-ben2amidopiperidine. 

l-rTienemyI-4-benzantido-lA5,6-tetrahydtx)pyridine (1 mol) is treated with 



4 1,537,867 

sodium borohydride (1 mol) according to the procedure of Example il to give the 
title compound. 

WHAT WE CLAIM IS:— 

1. A process for preparing compounds of general formula I 

^.NHCOR 3 

where W represents a cycbalkyl radical containing five to seven ring carbon atoms or 
an aryi or heteroaryl radical other than an indolyl radical, all of which radicals may 
be substituted or unsubstituted; A represents a lower alkykne radical, R l represents 
hydrogen, halogen or lower alkyl, and R 3 represents a substituted or unsubstituted 
10 aryi radical (including heteroaryl radicals), aryl-lower alkyi, diaryl-lower alkyl, cydo- 1< 
alkyl containing 5 to 7 ring carbon atoms, tower atkoxy, or a lower alkyi radical, and 
acid addition and quaternary ammonium salts thereof, and the term "lower" as 
used herein means the radical contains from 1 — 6 carbon atoms, which process com- 
prises treating a compound of formula Ila or lib 
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Ila lib 

wherein W, R 1 , R 3 , and A are as defined in connection with formula I and X is an 
anion, with an alkali-metal borohydride in a secondary a&anol of 3 to 6 carbon atoms 
to cause reduction of the pyridinhim ring of compound IT(a) or the tetrahydropyridine 
ring of compound 11(b) to give a compound of formula I and if desired converting 
20 the product to an acid addition or quaternary ammonium salt, 2 
2. A process as claimed in Claim 1, wherein W in the starting compound is a 
phenyl or substituted phenyl group. 

3- A process as chimed in Claim 1, wherein W— A— in the starting compound 
is a benzyl group. 

25 4 - A process as claimed in Claim 1, wherein W in the starting compound is a 2 

naphthyi group. 

5. A process as claimed in any one of Claims 1 to 4, wherein R 3 is a phenyl 
or substituted phenyl group. 

m f\ A l T( ^ ? s dsiimsd in an y on* of *e preceding claims wherein the alkali- 

w metal borohydride is employed in a molar ratio of from 1 mol per double bond in each 3 
mol of starting material of formula Ila or lib. 

7. A process as claimed in any one of the preceding claims wherein the solvent 
is a secondary alcohol of 3 to 5 carbon atoms. 

8. A process as claimed in any one of Claims 1 to 6, wherein the solvent is 

°^ isopropanol. 3. 

9. A proems as claimed in Claim 1, substantially as hereinbefore described in any 
one of the specific examples. 7 

10. A process as claimed in any one of Claims 1 to 6 wherein A in the starting 
compound is — CH,— and the product has formula III 



_ ^ NHCOR 3 

40 M- A -KP^ 




wherein W, R 1 and R 3 are as previously defined. 

1L A process as claimed in Claim 1, which comprises reducing a l-benzyl-4- 
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rfSTi «J^Sr, haIidc ,*2l. a, J metal ^hydride in a secondary atonal 
of 3 to 5 carbon atoms to give l-benzyM^benzamido-piperidioe. 

iSd^S? S ° dlUm b "*l** » ^opanol to give l-t^KS 

salt Iheretf SSS?n^nI^ a 1 ° r 411 acid addWon OT quaternary ammonium 
salt W whenever prepared by a process as claimed in any one of Claims 1 to 6, 

rh «Jrf lj < ? muIa 1 or 311 addition or quaternary ammonium salt 

thereof whenever prepared by a process as claimed in Claim 8, 

G. R. PORl^R, 
Chartered Patent Agent, 
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